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Figure 3: The dominant angle (
￿ ) of propagation (
￿ )
found from the 2D-RT analysis overlayed on contours of
bathymetry from Smith and Sandwell (1997). The circled
featuresare regions of anomalouslylowpropagationangles
large regions of anomalously slow speeds in Figure 2 are
shown to have signiﬁcantly small angles relative to their
surroundings (circled features in Figure 3). The contour
overlay of the bathymetry shows that these regions cor-
respond to steep gradients (changes in height of 4000m-
5000m in around 10
￿ of longitude) of sea ﬂoor topogra-
phy. A large region of very small angles can also be seen
westof160
￿ W between36
￿ Sand45
￿ S. Between160
￿ Wto
170
￿ W and 20
￿ S to 35
￿ S, the angle (and speed) increases
over deeper water.
These features display a negative relationship between
phasespeed(orthedominantangleasanindicatorfor phase
speed) and bathymetrythat concurs with theoretical knowl-
edge. It is expected that the waves will propagate faster in
deeperwater andslowerin shallowerwater. However, there
is no clear indication of slower propagationspeeds over the
ridge systems or over the entire western Paciﬁc which is
dominated by high topography. Also, it is apparent that the
critical factor in the slow down is not the slope since the
steepest feature in the basin, the Kermadec Ridge, does not
show this characteristic. However, the topographic features
over which the anomalous speeds occur are not only rel-
atively steep (around a change in height of 1m for every
100m) but also relatively isolated from other topographic
features or surrounded by deeper basins. Hence, it is more
likely that topographic steering is taking place, deviating
the Rossby wave energy around these features.
Figure 4 shows the standard deviation of the RT energy
(arbitrary units) from selected meridional transects plot-
ted against the possible range of angles (
￿ ). The panels
are selected frames from a movie scanning from east to
west (since the data have been ﬁltered to examine west-
ward propagating features) across the South Paciﬁc basin.
Superimposed on the plots are a solid line and dots indi-
cating angles for ﬁrst baroclinic mode Rossby waves trav-
eling at theoretical speeds and at perturbed speeds, respec-
tively(Killworthand Blundell 2003a,b). The latter consists
of model results which include the effects of the baroclinic
Figure 4: Standard deviation of RT energy (arbitrary units)
for angles between0
￿ and 90
￿ for selected meridional tran-
sects across the South Paciﬁc. Solid lines and dots indi-
cate theoreticaland perturbedspeedestimates, respectively,
from Killworth and Blundell (2003a,b).
background mean ﬂow and 1
￿ resolution bathymetry.
The signal with maximum standard deviation (i.e.,
greatest variability) tilts to the right. That is, equator-
wards, the peaks in the RT are at higher angles (faster
speeds), while polewards the peaks are at lower angles
(slowerspeeds). Theenergy in the westernside ofthe basin
is signiﬁcantly different to that on the eastern side. In the
southeast Paciﬁc, the energy is weak, and constrained to a
narrow range of angles. Progressing westwards, the energy
intensiﬁes, the range of angles widens.
At the eastern boundary (95
￿ W), the signal has low
intensity everywhere with only a small maxima around
25
￿ S and 35
￿ S. As the signal crosses the East Paciﬁc Rise
(
￿ 112
￿ W),itexpands southandextendsfrom25
￿ Sto 45
￿ S
(115
￿ W). This range corresponds well to the main peak of
the East Paciﬁc Rise. After crossing the ridge, the signal
extends north and breaks into two maximas around 130
￿ W
with the major signal seen between 25
￿ S and 30
￿ S. This is
near the eastern edge of the Tuamotu ridge. Although it is
not perfectly clear, from 150
￿ W to 175
￿ W, it seems that the
minor peak spreads south and intensiﬁes.
West of 130
￿ W, the major peak intensiﬁes and extends
northwards till around 167
￿ W. The peak maximum is now
between 20
￿ S and 27
￿ S. Movement of the signal here co-
incides with the passage between the Tuamotu ridge and
the Austral sea mounts. This energy appears to be veered
northwards by the ridges and sea mounts in the region. Be-
tween 175
￿ W and 180
￿ , near the Kermadec ridge, variabil-
ity increases almost everywhere (every latitude) and over a
large range of angles. Then the major peak starts to move
south. Through 165
￿ E and 160
￿ E, over the Lord Howe
Rise, the peak intensiﬁes and angles with maximum vari-
ability further increase in range. It is also apparent that of-